The problem of deadweight spending has been previously studied using diverse methods; however, regional variations in deadweight spending have not yet been considered. We conduct an evaluation of regional business subsidies in Finland during [2000][2001][2002][2003]. Our analysis reveals regional differences in deadweight spending in proportional and, particularly, in monetary terms. Deadweight spending is dependent on many firm-, project-, and regional-level factors, which also largely account for regional differences. However, there seems to be some regional variation in deadweight spending that originates from differences in the subsidy processes among regions.
Introduction
Many governments, especially in OECD countries, grant business subsidies to promote growth and employment in regions that lag behind economically (Glancey and McQuaid, 2000; OECD, 2000) . The European Union and all its member states also provide this type of subsidies (e.g. Mercado et al., 2001; MOLLE, 2007) . Two main arguments, namely, equity and efficiency, motivate these subsidies. The equity argument states that the government should aim to equalise regional levels of development and thus should help firms with economic problems in economically backward regions. The firms in these regions do not benefit from agglomeration effects, which might lead to growing polarisation between regions without government intervention (BERGSTRÖM, 2000) . The second argument regarding efficiency emphasises the role of the government in reducing different market failures that hinder firms from implementing profitable projects. Such market failures are found to be higher in more geographically remote regions (COVAL and MOSKOWITZ, 1999) .
However, government efforts to correct market failures may lead to government failure in such efforts due to inefficient interventions (see e.g. Winston, 2006) .
A loss of efficiency may arise from at least two reasons. Public subsidies may encourage inefficient firms to take on non-profitable operations. Caballero et al. (2009) recently showed how this kind of subsidising leads to lower levels of job creation, higher levels of job destruction as well as lower productivity. Inefficiencies may also arise if firms could implement their projects even without public subsidies. In this paper, we are interested in deadweight spending, that is, funding allocated to this kind of non-additional projects. This topic has become increasingly important in EU expenditure evaluations in which context the demands to maximise the added value of spending have risen (MAIRATE, 2006) . Deadweight spending has been studied using a variety of methods (e.g. Robinson et al., 1987; Foley, 1992; De Koning, 1993) ; some studies have even focused on spending in regionally allocated subsidies (LENIHAN, 1999; LENIHAN, 2004; TOKILA AND HAAPANEN, 2009 ). However, a regional comparison of deadweight spending has been absent in previous studies, even though most subsidy schemes are allocated on a regional basis. EU regional aid is also granted according to the level of disadvantage experienced by a region and it absorbs the largest share of the EU budget (e.g. Baldwin and Wyplosz, 2006) . Many critics consider the European regional (i.e., cohesion) policy very inefficient, taking up only a lot of resources and employing an army of bureaucrats (Molle, 2007) . Thus, given the size of the expenditures, it is relevant whether this amount of public money is wasted spending or not.
If a policy is well specified, deadweight spending should be minimal, and no regional differences should emerge. To analyse this question, we conduct an ex ante evaluation of the regional business subsidies in Finland during [2000] [2001] [2002] [2003] , which is the beginning of the recent EU programme period [2000] [2001] [2002] [2003] [2004] [2005] [2006] . More precisely, possible deadweight loss is measured from the ex-ante perspective. Using a five step scale, company analysts rank each applicant project before subsidizing according to their possible deadweight level. The paper (1) develops a method for financial measurement of regional deadweight spending, (2) aims at explaining determinants and differences of them, and (3) gives policy recommendations of alternative subsidy schemes. An ex ante evaluation is based on information available before the implementation of projects, and as such, it is needed to ensure the internal coherence of the programme (see JAKOBY, 2006) . It can also be used to improve the planning of future EU regional policy programmes. As assessed ex ante, deadweight spending represents funding that is accepted as wasted in advance. That is, it is not necessarily the same as deadweight spending realised ex post (cf. TOKILA and HAAPANEN, 2009 ).
Next, prior literature on deadweight spending is discussed. The Finnish subsidy system is briefly described, followed by a discussion of our unique data, which include 5 744 private sector business projects that were granted public subsidies of nearly € 205 million during [2000] [2001] [2002] [2003] . Deadweight spending is estimated for the National Assisted Areas of European regional policy. Our descriptive results show substantial regional differences in deadweight spending, which contradicts the hypothesis that the allocation of subsidies is coherently specified. To provide an explanation, an ordered probit model is estimated for each assisted area. A decomposition analysis is implemented to study the extent to which pair-wise regional differences in the deadweight spending can be explained by differences in business projects across the assisted areas. Before the concluding remarks, the policy implications for alternative policy schemes are discussed. These alternative scenarios are formed on the future predictions of business subsidy schemes according to which the subsidies will be diminished and concentrated only on the poorest regions; see COUNCIL OF THE EUROPEAN UNION (2006) and EUROPEAN COMMISSION (2004a , 2004b for further details.
Literature on deadweight spending
Deadweight spending can be defined and estimated in different ways. Generally, deadweight spending (%) is measured as that share of a subsidy that is not required to implement a project. Deadweight spending can also be measured in terms of employment non-additionality, that is, in terms of jobs that would have been created without the subsidy; see e.g. Picard (2001) and Lenihan and Hart (2006) . Both approaches are used to evaluate different kinds of subsidies, but in the end, they both describe the same phenomenon, namely, public finance that is not strictly required. In this study, deadweight spending is defined as wasted spending in monetary terms, whereas the degree of deadweight refers to its proportional share from the subsidy.
Deadweight spending is calculated from the total amount of public subsidy granted to each project multiplying that by the degree of deadweight.
Theoretically, deadweight is defined as one of the two counterfactual components of additionality 1 ; the other is displacement 2 . Additionality measures the net sum of the direct and indirect impacts of intervention, whereas possible deadweight and displacement tend to reduce them. At the project level, deadweight can be identified as non-additionality (LUUKKONEN, 2000) , which is the extent to which projects would have gone ahead even without public assistance; see also Robinson et al. (1987) . The studies on deadweight represent "external reviews on financial efficiency" in the field of policy evaluation; see the classification in TUROK (1990) . These studies emphasise efficiency in the provision of public finance instead of effectiveness in generating desired economic outcomes (FOLEY, 1992) . The interest in deadweight developed substantially in the 1980s (e.g. LAYARD and NICKELL, 1980; ZIMMERMANN, 1985; ROBINSON et al., 1987) . Along with the increasing importance of EU regional policy, the concept of deadweight and other related topics have been brought back into academic debate (LENIHAN, 1999 (LENIHAN, , 2004 LUUKKONEN, 2000; PICARD, 2001; HEIJS, 2003; LENIHAN and HART, 2004; LENIHAN et al 2005; TOKILA et al., 2008) .
Since deadweight spending represents a loss of efficiency, the goal of the government should be to avoid or minimise deadweight spending. The evidence from prior studies shows that deadweight spending is a serious problem. While the actual results vary according to the projects examined and the assumptions made deadweight spending has been observed to be as large as 90% of subsidies (e.g. FOLEY, 1992), although DE KONING (1993) discovered deadweight spending as low as 40%. LENIHAN (1999) and LENIHAN et al. (2005) found deadweight spending between 40% and 80%. LENIHAN and HART (2004) estimated the range of deadweight spending to be 42.6% to 55.8%, but their recent study (LENIHAN and HART, 2006 ) pegged this figure even higher at 73.2%.
TOKILA and HAAPANEN (2009) provided rather inexact previous figures from Finland.
They estimated deadweight spending between 0.2% and 63.5% using a public assessment.
Even if policies are planned carefully, deadweight spending is not completely avoidable because the government never has full information about a firm's actions in the absence of the subsidy (LAYARD and NICKELL, 1980) . The source of deadweight spending lies in the asymmetry of information between the government and the private firm (PICARD, 2001 ). This logic is supported by TOKILA and HAAPANEN (2009) with respect to Finnish data.
Data and business subsidies
The Ministry of Trade and Industry (KTM) is the major distributor of aid to business, with over 50% of all subsidy appropriations in Finland. Although KTM participates in business venturing through many instruments such as loans and guarantees, we are concerned with non-repayable grant subsidies. That is, the recipient firm is not obliged to pay back the grant to the distributor. 3 In the programme period 2000-2006, three types of direct business subsidies were available for firms: subsidies for investments, business start-ups and development projects. These subsidies were granted to micro, small and medium-sized enterprises 4 as well as larger enterprises in rare cases.
Investment subsidies can be granted to a firm for fixed asset investment projects when the firm is starting its business, expanding its operations, or modernising its fixed assets.
A start-up subsidy can be granted to a small business starting its operations.
Development subsidies can be granted for projects that enhance the competitiveness or internationalisation of an enterprise in the long term (MINISTRY OF JUSTICE, 2006) . For development projects, the intensity of assistance is generally higher, reaching up to 50% of accepted costs. Start-ups are eligible to support up to 45% of accepted costs. With regard to investment projects, small firms may be granted 10%-30% of costs and medium-sized firms 5%-20% of costs, but these figures are only directive and depend on the National Assisted Areas (see details below; MINISTRY OF JUSTICE, 2000).
The subsidies are administered from the 15 local Employment and Economic
Development Centres, where they are also mostly granted. 5 To be subsidised, a business must present feasible project and financing plans along with an assessment made by the company analysts who deal with subsidy applications at the Employment and Economic Development Centres. In the assessment process, the project, the applicant firm and the need for public finance are fully described and evaluated. In addition, the predicted impacts of the project must be favourable.
We investigate deadweight spending in projects for which KTM granted subsidies between 2000 and 2003. 6 Our data set is comprised of all financed projects, though only those conducted by private sector firms were selected for analysis. 7 The total amount of subsidies granted to the 5 744 projects under study was nearly € 205 million. In terms of project costs their total value was € 906 million with the average of € 158 000; see Table 2 for details. The data set is more extensive than that used by many previous studies on deadweight spending; see reviews by FOLEY (1992) and LENIHAN et al., (2005) . It includes a broad range of advance information on firms and their projects (see Table 4 below). Importantly, the register data set also contains information on the assessment process through which the project and the firm are evaluated ex ante. This advance view on deadweight spending distinguishes this study from many previous, ex post studies that have used data collected after the project (e.g. Lenihan, 1999 Lenihan, , 2004 see, however, Roper et al., 2004 , for ex ante evaluations).
A fundamental difficulty in any type of evaluation is to establish what would have happened in the absence of intervention (MARTIN and TYLER, 2006 ; see also discussion in BASLÉ, 2006). In our study, the counterfactual is formed in an assessment in which company analysts answer a hypothetical question of what will happen if the project was not subsidised; in other words, this question evaluates the level of deadweight. The assessment is based on an extensive analysis of the firm and its market, industry and regional conditions. The possible deadweight options are as follows: (1) the project will be abandoned; (2) the project will be implemented on a reduced scale; (3) the project will be implemented on a reduced qualitative level; (4) the project will be implemented at a later date; and (5) the project will be implemented unchanged. Hence, option (1) implies zero deadweight; options (2)- (4) imply partial degrees of deadweight; and option (5) implies pure deadweight. This ex ante deadweight evaluation represents the public-sector assessment of the necessity of a subsidy. Thus, it is not necessarily equivalent to the firm's true need for a public subsidy, but rather it can be interpreted as accepted wasted money, since the projects are subsidised even on the condition that they yield deadweight spending.
The frequency distribution of this deadweight measure is shown in Table 1 . Over 80% of projects would have been implemented to some degree even without a subsidy. Thus, some form of deadweight exists in most projects.
<TABLE 1>
This assessment is used in the calculation of deadweight spending, which measures the amount of spending on non-additional shares of the project. In practice, deadweight 
where the degree of deadweight varies between 0% and 100%. Clearly, 0 1 = δ when deadweight is zero, and 1 5 = δ in the case of pure deadweight.
The three levels of partial deadweight are more problematic to convert into exact degrees of deadweight. To assist this process, 221 firms were interviewed after the initiation of their respective projects. The firms that reported a reduction in project scale described that without the subsidy the size of a project would be less intensive in terms of physical investments or services. A reduction in the qualitative level, instead, indicates that without a subsidy, the firm would purchase less technologically advanced or second-hand machinery; they may also use less qualified consultation or training. A later date indicates that the implementation of a project is delayed generally 6 to 12 months, though it can be delayed up to 36 months.
These qualitative findings together with the assessment guides of KTM imply that degree of (partial) deadweight is lower when it involves a reduction in scale than when it involves a reduction in qualitative level and highest when the project is only projected to start at a later date (see also LENIHAN and HART, 2004) . Without exact a priori knowledge, it is at first assumed that degree of deadweight increases in even intervals. For the regional analysis, the National Assisted Areas classification during the programme period 2000-2006 is used (Fig. 1 ). This classification is based on the regional level of development and development needs. Assisted Areas 1 and 2 have higher rates of unemployment and weaker economic growth rates than the national average. Their economies depend heavily on the public sector as well as on agriculture and forestry. These two areas are identical to the European Union's Objective 1 Programme Area (i.e., Northern and Eastern Obj. 1). Assisted Area 3 closely resembles the EU's Objective Programme Area 2. Despite their confusing official name, 'outside Assisted Areas' are eligible for some, though the smallest amount of assistance. Table 2 displays key descriptive statistics by region; see also Table 4 below and Table   A1 in the Appendix. According to Article 87 of the treaty establishing the European Community, public subsidies should be mainly targeted at lagging and peripheral regions (i.e., National Assisted Area 1). Hence, it is quite surprising to find that the intensity of assistance is on average almost as high in Assisted Area 1 as it is outside the Assisted Areas. Although more public subsidies are on average given to projects in Assisted Area 1 than outside the Assisted Areas, the project costs are also highest in Assisted Area 1. At the aggregate level, the largest shares of total assistance are allocated to Assisted Areas 1 and 3, even though the number of subsidised projects is highest outside the Assisted Areas.
<FIGURE 1>

<TABLE 2>
Regional deadweight measures are presented in Table 3 . They show that the regional average of project-level deadweight spending varies between 32.3% in Assisted Area 1 and 38.2% in Assisted Area 3. The regional differences in average deadweight spending in monetary terms are more substantial. Average deadweight spending (€) is negatively associated with regional development and is highest in Assisted Area 1. This result turned out to be robust to our methodological choices; see discussion in the Appendix.
Furthermore, the descriptive results in Table 2 and 3 together suggest that regional differences in deadweight spending (€) are due to the relatively large amount of public subsidies given for projects in Assisted Area 1 rather than to a greater degree of deadweight (%). The largest amount of wasted subsidies (€ 19.5 million) occurs in Assisted Area 3. Overall, € 64.1 million can be regarded as wasted spending.
<TABLE 3>
Methodology
The level of project deadweight is measured using an ordered, five-level scale ranging from 1 to 5. To model its determination, an ordered probit model is estimated for each region r (Assisted Area 1, 2, 3, and outside Assisted Areas). In each of these four regions, it is assumed that ir y , the observed deadweight level associated with project i, 
where ir x is the vector of independent variables; r β is a vector of unknown coefficients for a region r; and i κ is an unknown threshold parameter with 0 κ = ∞ − and 5
For each region, the disturbance term, ir ε , is assumed to have a standard normal distribution. r N is the number of observations in region r, and N is the total number of observations.
To explain the determination of the deadweight level in each region, we use variables describing the characteristics of the firm, its project and its region (Table 4 ); see Appendix, Table A1 for descriptive statistics. The theoretical hypotheses of these variables are drawn from the access to finance and risk literature.
The dummy variable for a new firm indicates whether a firm was founded within a year or has been operating for a longer time. The size of a firm is measured in terms of employees and annual turnover as well as using a self-employment dummy. 9 A firm's access to finance is likely to increase with business experience and size (STOREY, 1994; WREN, 1998) . Young firms do not have much evidence to show their level of competence and trustworthiness. Banks and other lenders may be too risk-averse or simply too unfamiliar with the new business to lend the money needed during a firm's early non-profitable and risky years. Small firms may also face financial constraints.
Thus, public finance is more crucial for new and small firms, and thus, wasted spending on these firms can be assumed to be relatively low.
<TABLE 4>
Alongside the characteristics of a firm, we must pay attention to the characteristics of the project, as it may have risk attributes distinct from the firm itself. Project costs and public subsidies are included as well as the intensity of assistance, the latter of which measures the amount of subsidies relative to project costs. A high intensity of assistance may indicate dependence on public finance and thus decrease deadweight. At the same time, a high intensity and a large amount of public assistance may increase the chances of generating finance from the private sector. Three dummy variables control for the project type. Start-up projects are assumed to have low deadweight due to the risks in starting a business.
Seven industry dummies capture the influence of factors common to all projects belonging to the same industry. Wood and transport industries are assumed to show low rates of deadweight, as these industries are capital-intensive and have traditionally been supported by the state; see JUNKA (1998) for further analysis. Regional characteristics include unemployment rates, and disposable income and R&D expenditure per capita. A low level of disposable income and a high unemployment rate indicate a low regional level of purchasing power, which can have a negative effect on the financial capacity of firms, thus inducing a severe need for subsidies. High R&D is often connected to low levels of deadweight in project level (e.g. HEIJS, 2003) , since it is linked with a positive social externality from which economic benefits are not fully incorporated by the firm.
In regional level the effect can also be opposite, since the firm may benefit from others' R&D investments in the region. 
where ir s is the amount of subsidy given to project i in region r,, and j δ is the assumed degree of deadweight at that level; see equation (1) .
is the estimated probability of deadweight level j, which is computed using the ordered probit model;
see Greene (2008, p. 832) . To evaluate the impact of particular explanatory variables on expected deadweight spending, the average marginal effects are used; see the Appendix for formulas and discussion.
Our descriptive analysis showed substantial regional differences in average deadweight spending. These regional differences may simply result from discrepancies in the observed characteristics of the business projects and firms, or they may result from various characteristics having divergent effects on deadweight spending. To evaluate the amount explained by the observed differences in these characteristics, we adopt NEUMARK's (1988) decomposition analysis; see also OAXACA and RANSOM (1994) and BAUER and SINNING (2008) for more details on this approach. Namely, the difference in the expected deadweight spending between two regions, A and B, is expressed as follows:
The first term in square brackets on the right-hand side estimates the impact of the differences in the observed characteristics assuming similar behaviour across regions, whereas the two latter terms estimate the behavioural differences assuming the same observed characteristics. A pooled model is used to derive the coefficient vector * β in the absence of regional differences in the determination of deadweight spending. It captures the general structure of deadweight spending in the two regions under comparison. In practice, for each pair-wise comparison of regions, three models are estimated: one for region A, one for region B, and a pooled model for regions A and B. Expected deadweight spending values are then calculated for each observation in the two regions, and the terms in equation (4) are computed using regional averages of these predictions. Table 5 displays the estimation results of the ordered probit models for deadweight; see equation (2) . The first four columns provide estimates for the assisted areas, followed by estimates for the entire country. The latter estimates, however, conceal significant differences in the estimated behavioural parameters across the four areas; an approximate Likelihood Ratio test clearly rejected the homogenous specification in column 5.
Results
10 Therefore, we conclude that the separate regional models reported in columns 1-4 are warranted. However, these results are not discussed in more detail, as they are only an intermediate step in the computation of expected deadweight spending and the average marginal effects.
<TABLE 5>
The average marginal effects show the direction and size of the effects on deadweight spending (see Table 6 ). To allow for comparison across the assisted areas, the average percentage change in expected deadweight spending is reported in square brackets below the marginal effect. The implications of our methodological choices on these results are discussed in the Appendix.
As expected, deadweight spending tends to be smaller in projects implemented by recently established firms, ceteris paribus. The marginal effect is largest in Assisted Area 1, which is the area with the lowest level of economic development; expected deadweight spending decreases on average by € 1 158 (-6.6%). Though, the effect is not statistically significant. Outside the Assisted Areas, deadweight spending is much smaller at -34% for projects run by a self-employed person than for other projects. In
Assisted Area 3, deadweight spending decreases with the number of employees but increases with a firm's turnover; when turnover increases by € 1 million, the expected deadweight spending increases on average by € 147. Although the impact is statistically significant, it is small at 1.3%.
<TABLE 6>
The interpretation of the marginal effects of public subsidies is complicated by the fact that a marginal change in the subsidy will also change the intensity of assistance.
Therefore, we have also computed average marginal effects that allow for an indirect effect on deadweight spending; see equation ( Even after controlling for other factors, deadweight spending in Assisted Area 1 is estimated to be much higher for investment and start-up projects at 20.9% and 15.9%, respectively, relative to development projects (Table 6 ). In Assisted Area 3, deadweight spending is particularly small for start-up projects, and outside the Assisted Areas, it is particularly small for investment projects. No large differences exist between project types in Assisted Area 2. Looking at industry effects, deadweight spending tends to be particularly high for real estate, renting and business activities, which is the reference category, while it is small in the wood industry. For example, the difference across these sectors in deadweight spending is on average almost 27% in Assisted Area 1. In Assisted Area 2, industry differences are considerably smaller, but again, deadweight spending is smallest in the wood industry. In Assisted Area 3 and outside the Assisted Areas, the lowest levels of deadweight spending are estimated for the transportation industry.
Of the regional variables, the average marginal effect of disposable income is only significant outside the Assisted Areas; a € 1 000 increase in disposable income per capita raises expected deadweight spending on average by € 544 (7.3%). It is somewhat surprisingly that the effect of regional unemployment is significantly negative only in Assisted Area 3 (positive in Assisted Area 2 and outside Assisted Areas). In that same area (3), the impact of regional R&D expenditure on expected deadweight spending is positive. 12 As we expected, deadweight spending tends to be higher during the beginning of the programme period (year 2000), when the directions are not stable and more funding is available. This finding calls for a more careful selection of subsidised projects over the course of the programme period, particularly in Assisted Area 3.
Now we turn to the question of whether the significant regional differences in deadweight spending can be explained by differences in project, firm, and regional characteristics. Table 7 displays the decomposition of expected pair-wise regional differences in deadweight spending; see equation (4) . The decomposition breaks differences down into explained and unexplained composites. In the first row, Assisted 
<TABLE 7>
Policy implications
The tendency in EU regional policy is to limit available funding and to concentrate on the least developed regions (see e.g. MAIRATE, 2006) . Thus, we compare current policy to schemes in which subsidies are reallocated across regions and also diminished in terms of aggregate size (Table 8 ). In the alternative schemes, grants are redistributed evenly relative to the current level of subsidies given to projects. Then, deadweight spending is predicted for each project, and regional aggregates are computed.
The schemes that reallocate subsidies from developed regions to less developed regions lower deadweight spending. When subsidies are evenly distributed from outside Assisted Areas to projects in all assisted areas (i.e., case 2a in 
Discussion
In this paper, we have estimated the level of deadweight spending across regions in Finland and have provided explanations for regional differences. Based on previous literature, a relatively high deadweight was expected, though the literature provided little insight regarding regional variation. Thus, our results provide new information on the regional allocation of enterprise financing.
First, our descriptive analysis of deadweight spending showed substantial regional differences. In monetary terms deadweight spending is on average the highest in Assisted Area 1 and the lowest outside the Assisted Areas. This difference is not explained by the variation in the degree of deadweight (%) but rather by the sizes of subsidies and projects (€). Thus, allocating more resources to developed areas would not decrease wasted spending.
Second, our econometric analysis showed regional variation in the determination of deadweight spending. These differences were particularly large for variables describing the type of the project and the size and industry of the firm. Thus, the efficiency of regional business subsidies could be increased by favouring different kinds of projects in different regions rather than applying nationally mandated guidelines.
Third, the observed discrepancies explained a majority of the pair-wise regional differences in expected deadweight spending. Only the comparison between Assisted Areas 1 and 2 indicates a substantial level of unexplained difference in spending.
Hence, subsidies may be wasted more easily in Assisted Area 1 than in Assisted Area 2.
These differences should be studied more carefully in order to improve allocation systems.
Finally, we also compared the EU current policy to alternative schemes that reallocate subsidies from developed regions to less developed regions. If resources allocated to business subsidies are to be decreased, the highest efficiency in terms of avoiding deadweight can be achieved by concentrating subsidies to these least developed areas.
The negative relationship between deadweight and economic development is understandable, since distant locations often provide weaker opportunities for private finance (cf. FELSENSTEIN and FLEISCHER, 2002) . This is the first paper addressing regional differences in deadweight spending, and thus, it has developed new methods for determining overall deadweight spending. One limitation to our approach is that the results cannot be generalised to all business projects in Finland due the selectivity of the subsidised projects. Our approach can be seen as complementary to the recent econometric treatment literature that has been used to estimate the impact of treatment (subsidy) on the treated (subsidised projects) as well as the net impact of subsidies (the average treatment effect). The implementation of micro-econometric treatment models would have required information on a control group, that is, on projects that were not subsidised. 13 Although our data included detailed information on subsidised projects, data on a suitable control group were missing. However, in an analysis of deadweight, the control group approach is problematic in many senses, since non-assisted firms do not form a reliable control group with similar characteristics (STOREY, 1990). One obvious difference emerges from the fact that they either did not apply or did not obtain regional assistance, and thus, they probably had no desire to expand their activities (ARMSTRONG and TAYLOR, 2000) . Second, although our results seem robust to the implemented deadweight measure and computational assumptions regarding partial deadweight, a clear limitation of our approach is that a degree of deadweight between 0% and 100% must be assumed for the partial deadweight case.
Conclusion
This paper has provided insight regarding efficiency of regional enterprise financing. It shows that regional business subsidies are not intended to be very efficient, since relatively high wasted spending is accepted ex ante. Higher levels of efficiency could be achieved by concentrating on projects that cannot be implemented in the absence of a subsidy, that is, on projects with zero deadweight. However, even if policies are planned carefully, deadweight spending is not completely avoidable, since the government never has full information about a firm's action in the absence of a subsidy. Thus, better knowledge about deadweight and the attainment of higher efficiency requires a better exchange of information from firms, and private financiers to the public sector. This can be done, for example, by developing more efficient screening and information systems; 
Appendix
<TABLE A1>
Computation of average marginal effects
To evaluate the impact of particular explanatory variables on the expected deadweight spending, average marginal effects are computed. By differentiating equation (3), the marginal effect of k th explanatory variable k ir x for a project i is:
where the partial derivatives
can be computed as in GREENE (2008, p. 833 ).
However, equation (A1) is no longer valid for computing the marginal effect of subsidy ir s . In that case, it must be computed as a sum of the direct and indirect effects on deadweight spending using the product rule of differentiation:
where the computation of ir j s P ∂ ∂ is complicated by the fact that a marginal change in the subsidy will also change the intensity of assistance, which is another explanatory variable. These project-level marginal effects are computed as discrete changes for noncontinuous variables (see GREENE, 2008, p. 775) . Finally, average marginal effects are computed as averages over all projects, as recommended by CAMERON and TRIVEDI (2005, p. 467) .
Robustness checks
First, the sensitivity of our descriptive findings is assessed by computing the regional average of deadweight spending in Table 3 using alternative deadweight measures and computational assumptions on partial deadweight. Alternative deadweight measures use self-reports from 221 projects: that is, direct self-assessment of deadweight and an indirect measure of deadweight based on grant replacement possibilities. Alternative computational assumptions on the partial deadweight assume either that reduced scale, reduced qualitative level and later date all imply 50% of deadweight; or that reduced scale implies 50%, reduced qualitative level implies 70% and later date implies 90% of deadweight (so called 'a conservative view'). These numbers are used in place of 25%, 50%, and 75% in equation (1). The findings remain qualitatively unchanged. Regardless of our methodological choices, the average deadweight spending (€) was negatively associated with regional development.
Second, the average marginal effects reported in Table 6 were also computed using alternative computational assumptions on the partial deadweight. Again, only the quantity of marginal effects changed; their signs remained the same. Note that as long as the order of partial deadweight options remains unchanged (i.e., the degree of deadweight is highest when the project will be implemented at a later date and smallest when it is implemented at a reduced scale), then the estimates of the ordered probit models reported in Table 5 , including the probabilities ) ( j y P ir = as well as the signs of the marginal effects in Table 6 , do not depend on the assumed magnitude of j δ . Full results from the first two robustness checks are available from the authors upon request.
Third, the decomposition analysis (c.f. Table 7 ) was conducted using alternative computational assumptions. The results are reported in Table A2 . For brevity, only the pair-wise regional differences due to differences in characteristics are reported. Notes: The number of observations is given first, followed by the percentages. Annual turnover of firm (€ millions).
Project characteristics Project costs
Total project costs (i.e., the purchasing cost of the fixed assets) as estimated by the firm in its subsidy application (€ 10 000). Public subsidy Amount of public subsidy to the business project (€ 10 000).
Intensity of assistance
Ratio of the public subsidy to the project costs (%). Notes: The dependent variable is the level of deadweight (1, 2, 3, 4, 5) in project i. Estimated parameters are reported. Significance levels are based on robust standard errors. Definitions of variables are given in Table 4 . * (**, ***) = statistically significant at the 0.10 (0.05, 0.01) level. a) Reference project category is development project; b) reference industry is business services; c) reference year is 2003. (4) and the parameters reported in Table 5 Notes: Definitions of variables are given in Table 4 . a) Observations with missing information have been imputed by regressing turnover and number of employees on the remaining variables. We also estimated parameters in column 5 together with three regional dummies, but the specification was rejected in favour of columns 1-4 (p < 0.001).
11 Our additional analyses show that elasticity of deadweight spending is close to one in Assisted Area 1. That is, a 1% increase in the public subsidies is on average associated with a 1.03% increase in deadweight spending. In all other regions, elasticity is between 0.60% and 0.76%. 12 We also used the NUTS4 population as an additional explanatory variable. However, because it was not significant in any of the regional models and did not alter the results, we decided to drop it from the final specification. 13 For further details on the estimation of treatment effects and other recent advances in econometric methods, see ANGRIST and PISCHKE (2009) . Problems related to sample selection are also discussed in GREENE (2008, Ch. 24.5) . Regarding other methodological approaches available for the evaluation of deadweight, including the cost-benefit analysis (e.g. WREN 2007), see the discussion and references in LENIHAN and HART (2004, 2006) . The net impacts of subsidies are recently investigated with treatment models by KANGASHARJU (2007) and MOLE et al. (2008) .
